Introduction
The non-linear partial differential equations have many applications in engineer and physical areas, such as heat flow, propagation of shallow water wave, fluid mechanics, plasma physics, electricity and others. In this paper, we will focus on the classical Drinfel 
where p, q, r, and s are non-zero parameters. Equation (1) is originally introduced by Drinfel'd and Sokolov [1] and Wilson [2] as a model of water waves, and plays an important role in the fluid dynamics [3, 4] . In the past decades, a large number of numerical or analytical methods for various solutions to eq. (1) have been developed, including Adomian decomposition method [5, 6] , Exp-function method [7, 8] , improved F-expansion method [9] , bifurcation method and qualitative theory [10] and so on. We are interested in the numerical simulation of the classical DSW equation. Precisely, we will apply the variational iteration method (VIM) for solving the initial value problem associated with the DSW equation. The variational iteration method proposed by He [11, 12] is a powerful method for non-linear partial differential equations, and has been successfully applied to Burger's equation, coupled Burger's equation, KdV-type equations, delay differential equations, and various other problems [11] [12] [13] [14] . We will compare the approximate solutions obtained by the VIM with the exact solutions to the DSW equation. Numerical results are provided to confirm the effectiveness of the VIM for eq. (1).
Variational iteration method for the classical DSW equation
Consider the initial value problem of eq. (1) with p = 3, q = r= 2, and s = 1, that is: [9, 10] . We remark that the exact travelling wave solutions to eq. (2) are given by:
According to the VIM [11, 12] , we can construct the following correct functionals: (2) in fig. 1 . The comparisons for the approximation v 3 and the exact solution v(x,t) are shown in fig. 2 . Obviously, the VIM solutions agree well with the exact solutions. Tables 1 and 2 list the absolute errors of the VIM solutions u 3 and v 3 , respectively. In particular, we achieve the high accuracy by only using the third-order approximations, and the Table 1 . Absolute errors of the VIM solutions u 3 to eq. (2)
1.46193·10 2.49654·10 -6
1.21779·10 -6 3.10512·10 -6 7.8965·10 
6.40712·10 -6 3.65815·10 -6 3.78764·10 
Conclusions
This paper deals with the classical DSW equation by using the VIM technique. The numerical results illustrate the effectiveness and advantage of this method. We will further extend this method to other non-linear equations in our future work.
